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(54) Title: A GENE ENCODING PHOSPHOENOLPYRUVATE SYNTHASE FOR PLANT PROTECTION 

s (54)^Bfl«#: -nm^pm^^ff^f&mmmts.mnAmmm^SLm^mm 

^sa (57) Abstract: The present invention discloses a pathogenic gene derived from Xanthomonas campestris, a gene encoding 
■BB phosphoenolpyruvate synthase. The gene encoding phosphoenolpyruvate synthase of this invention has one of the following nucleotide 
^= sequences: 1) a nucleotide sequence of SEQ ID NO: 1; 2) a DNA sequence which has more than 80% sequence homology with the 
nucleotide sequence of SEQ ID NO: 1 , and encodes a protein which has same function as phosphoenolpyruvate synthase encoded by 
SEQ ID NO: 1 . The Open Reading Frame of the DNA of SEQ ID NO: 1 is from nucleotide 201 to 2576 in its 5' end. It consists of 2379 
nucleotides, the initiation codon TTG of this gene is from nucleotides 201 to 203 in its 5' end, and the termination codon TGA of this 
gene is from nucleotides 2577 to 2579 in its 5' end. 

= (57) SIS 

— 1) SEQ ID NO: i&^m^mi^^^}; 2) -^sEQiDNO: I m^^mmm^n S0% 



m^Mmm^m&M^D^AmL seqidno: la^jDNAgs' mmm 201-2576 
i^»H6^^$&^fi^^ TTG, s 5' mmm 2577-2579 ikm=&mtf^'i^mmm^±mm'^ 

TGAo 
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SHxi]tga<jw^^ifX6t3^^f4#^/^ikm^T»{iic Stir, ^mim^mmm^mm 

m±^m^\>Xr Jl^mU'. a^tt-^iCili'liSH (He 1998) , %m^m Cavr) 

(Bonasl999);S:-lS'l4H^iJi13rSS(r/j;)( Barber 1997); Ifei^h^^SH; la^h^^-^^S 
@(Tang et al 1991; Dow et al 2000a ), B^W^I^&^i'Dow et al 2000b)#o 

^fitl^Mo Wf^^MM^M'M(Xanthomonas campesrtis pv.ccimpestris , Xcc)?^— f t 

M/^fiTPf (Hayward 1993) c :^'mmum^mjiMiLm'-(^'mn^mm^m.-^w 
30 1 ) SEQ ID NO: 1 mwj^'m.^n 
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2) ^ sEQiDNO: 1 mm^^mmmM.^ so%]^±mm^^ Rmm^ seqidno: 

Mo 

5 m^^^m mmmmm^nmm^m»&m mmn pxci95o b^s^ m^mu^ 
^m^uw.nm.^ 'iii'^M. uMm^^: cgmcc no. 1054, ^m^^Ws^ 

JM109/pXC1950, UmUm^ 2003 ^ 11 ^ 27 S, ^M^^M^^: zkMi^^^'M 
(Escherichia coli) □ 

SEQ ID NO: 1 6<} DNA ^m^T^MM^BM 8004 DNA,S 2629 ^«Sli.j^o 

10 ■^^mmmmMm^mmm^j^mmm. ^5' mm 201-2576 itim'wm^T^mm 

m^mmm (Open Reading Frame, ORF) ,g 5' S^fi^jM 201 -203 ^^^ffMiJ^T^* 

mmm^m¥TTG, gs' ^e^m 2577-2579 ^^^g^m^ii-ih^s^^TGAo gs' 

4^61]^ 120-170 iiLm'^my^JB^fM.o 

^E2is::^Hj4^, ifcjfe-^ SEQIDNO: 1 fi^^^gpMJ^ JO*^ 85% liA±N^M'i4> 90%^^ 

NO: 1 ^m'^m^nmmmmmmmm^nmm^s^mmmn^m^m^.D^Am 

Mo 

SEQIDNO: 2 mm&mmrmmm^'nmm.'^i^mmmmmmmm'Mm^'mm 
m-^f&mi^^, S 792-^M*MM^, i^ssMfitiMii^Ti^^ 86.2kd, m^}^^ 

20 5.12o 

(pyruvate binding domain) fn®im;^SI^Wiim^JffiK> ^^^^^ (PEP-utilising 
enzyme, mobile domain) » 

25 xci95ommmm^: mmMm^nmm^j^mmmMm^^mm^mm, m 
30 ^mw^wmm^o 
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1 : X IHindm DNA i)^^-XA^)k-X3\A^\^'-lXtk3 : 23.1kb, 9.4kb. 6.6kb, 2.4kb, 
5 2.0kb); 2-J[C1950m^)kWL', 3:*H:^'|& pXC1950/5amHI+Hz«dni= 

a 2 ^ XC1950 mm^^m.^^^ pcp. ^wmm . 

1 : lOObp DNA(>^-^:^/>M:^i!l^>'f^?^^: 3kb, 2kb, 1.5kb, 1.2kb, Ikb, 0.9kb, 
0.8kb, 0.7kb^); 2: if 8004; 3-6: XC1950 SH^^^^f^jvo 

10 1-4: XC1950mmtfyTxs5mX%^W; 5-6: XC1950 SH&<]^^^^#:; 7-8: 

XC1950*H&«]^^^^3g#fitJS#*; 9-10: S^^M8004o 

A j^^#.|fimS^MB*;B ^ xci95oaiaKi^^^^#; c ^zK (SexiTM) o 

15 

:^M^FB (^Escherichia coli') W% JM109 jJlIf g Promega ; pGEM-3Zf(+) 
K^g Promega ; PifDf4rt-®i|. m^M^\t,M^U Promega. Stratagene. QIAGEN 
^^^ = 

20 ^^W^IhW h Clt^ ^ Raphanus sativus L.var. radiculus Pers. ) A'^H 

W?fi^^t-^JifeWS^M0|5^ Xcc 8004 (Tang JL at al. 1990. Cloning of genes 
involved in negative regulation of production of extracellular enzymes and polysaccharide 
oiXanthomoims campestris pathovar campestris. Mol Gen Genet. 222: 157-160. ) ; IrT^M 
25 J^pLAERl Si pLAFR3(Liu YN et al.l990. A multipurpose broad host range cloning vector 
and its use to characterise an extracellular protease gene of Xcmthomonas campestris 
pathovarcampej^rw. MolGenGenet.220:433-440.) ; IrI^M^ pPHlJT (HirschPR etal. 
1984. A physical map of pPHlJI and pJB4n. Plasmid. 12:139-141.) ;$#J^^ Tn5gwjA5 
(Zha D et al. 1998. Cloning of DNA sequences involved in exopolysaccharide synthesis of 
30 Xanthomonas campestris pv. campestris. Wei Sheng Wu Xue Bao. 3 8 :25 1 -255 . ) o 

3 
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NYGB±§#^: m^'^'^m&ms^. m^ns^. -^^20:^, pH7.0c 

XC1950 ^mrm^\^: ^±m^mj:.m^^^nMr'mmm^}^o 

±B^\^: XC1950-F: ^G^GGATCC TTTCAGCGGTGATACCGG 



T^t^l^: XC1950-R: iGGjiAGCTT TGCGGCGGCCGCTCCCGC 



10 ) JfL'lS^iBff 3^ Xcc :: Tn5gMsA5 ffi A^^'fzp:, ' Xcc ^SHMi^^lJ^n 

TAIL-PCR ( Thermal Asymetric Interlaced-PCR) (Liu et al 1 995 ) , ^ ^ Tn5gzwA5 

Wimm^^m, :2i^:EHJK#^^4'W— 4^Slllxci950c 

^ Genbank blastp. i^^mM^^^~^Bn\miL^, ^mmm 

M^^^M.^'t^J^'^, ^'SMni.^^it^: http://www.ncbi.nlm.mh.gov/BLAST/) , 

^^m.^xci95omm^%-^M.'nmm'^^m^nmm-^j^minmmmymm 

(Phosphoenolpyruvate synthase/ pyruvate phosphate dikinase) ^^^i^, ^^-^^W?^ 
20 mMW^^mWM^M (PEP-utilising enzyme) ^BJ JfCiPJO SH^ilMM 



25 



mMxcmo mmmm^i, i^it^iti, wSittimm^m-^^'DNA %mwL, m pgr 
mtmi$^^m^'^m^\, ^^w:^i^splafr3 ^, mi^mm%m^'x.c\9SQ^mmm. 

TiE CjaSl) c -feii'f^^^T^SH, :^|^TpGEM3Zf(+)M*44'o 



30 



\>i pGEM-3Zf(+)^i^#:,)|#ffl PGR ;^^*r±i#5>J6^-^f P«*^S«H (Kan ) 
• :^l^i!jic#-ho mitPGR^I^^, >?!j-XCiP50fltl^l!!li¥j!ja#r±i, ^^iP!!lJ^^i) 
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^m-^^^ 1950L m I95OR0 1950L m 1950R 5^i^i!]^#± Kan ^HfitlMiP!!!, 

1^^=^^ Kan XC1950 ^tJi^MfltlSaM^ pGK1950o m pGK1950 6<JSA 

>T-S:^lft5'J=^^r^'£^^?Sffl6tl^^»TM3|^ipLAFR3±, t^^M*4pLGK1950, ffittH 
^^fc^-^^lt pLGK1950 ^A^^M 8004 m^mfnWM^i^, Sffl3lM^*^'^Sl 

5 Jn;^mj?f 3^^-^^ o mnm^^m pgr :;^^*a^T^^ , H xcipjo 

10 4g, 6g,-t;7XitM^ o.2g, ^1115^, pH7.o) ^^^±, m^^M.i^m^m 

;^5#w*5ic), 28°c:^#72/iNBto XC1950 mm^'mnmMm^^^i^^m 

15 

^i&Bfffi^^^t^l^^^" h (^'f^^ i?aptonM5'jaftv«jL.var. radiculusPers.) , ffffi 

W^#:^v*^3?ntv*c xciP50*ia^^^^5^#fnK^Mmt*3aM#±t#, 28°c, 

15-18 ^/hHt „ m NYGB OD600=0.2, ffiKil^fi^ J^ZI^MytStS 5 #1^1' js, 

20 ^EMJ*IIt>T-MH-$fe l-2cm Sl:tltllcfiti:5'|fi]»J't'$*^, f?g5##j', 25-30°Cjt#, 

m'^^^m, xci95ommmi^^m^i^^Wim^&^m^o mm xci 950 mm^m^ 



25 

1. Barber CE et al. 1997. A novel regulatory system required for pathogenicity of 
Xanthomonas campestris is mediated by a small difiEusible signal molecule. Mol. 

Microbiol 24:555-566 

■ 2. Bonas U et al. 1999. Gene-for-gene interactions: bacterial avirulence proteins specify 
30 plant disease resistance. Curr. Opinion in Microbiology 2:94?-98 
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China General Microbiological Culture Collection Center (CGMCC) 



mil:-. :^tff\WMf&\K'pm'i:it-^i3^, <^mm^?^m±mjf%prr immm-. mm . 

ifeiS: 010-62542758 - . -ff^; QlQ-62537796 cgmccfgisim. im.ac.cn 



0mm^¥^ C>|*) . JM109/pXC1950 



CGMCC No. 1054 



.1 mmmmM 



Escherichia 



.imm 



cdli 



Bi^ 2003 ^ 11 ^ 26 S*2is:f^m<f ^llMfeiiJ, ^^iaAflff. 
CD ' V - (2) A 
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m m ^ 



5 

1) SEQIDNO: 1 fi<3^^^J^^!j; 

2) ^ SEQIDNO: 1 ^^'Wm^n^'W 80%UJl±|S|M'I4> J^HS^-^ SEQIDNO: 

1 mm^mmnmmmmmmmm^nmm-^j^mm^^um^m^m^ dna j^^ii, 

2> mMUm^^ 1 Ff3^6tl*ia, ^#tiE^^»lilAW SEQIDNO: 1 m UNA 

10 J^^ljo 

3> mSg^^J^*1^2^^e<]^H, ^#tiE^fc^g5' ^^Kim 201-2576 ^tt:^ 

15 



20 



25 



30 
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1/2 



1 2 3 




m 1 



1 2 3 4 5 6 




m 2 
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<iio> rm-:k^ 

<i2o> -^mmmmmm^nmm^jim^^^ 

<130> 1030726 
<160> 2 

<170> Patentin version 3.1* 

<210> 1 

<211> 2629 

<212> DNA 

<2i3> m^^^n^ms 

<400> 1 

tttcagcggt gataccggtt ccatcggaca cgtaaaacac cggccggatt gttgacatcg 60 

actccacctc tttgaactag tgtccaaaac ttacgggttc atgcttgtgc aggctccgct 120 

gtgcactgca tcatagcggc ttcttcctac ggtcgcggcc attcagcccg ctcgggcgat 180 

ggccatacgg agcatcgcgc ttgaacgaga atatcctgtg gttgcatgag ctacgcctgg 240 

tcgatctggc ccgcgtaggc ggtaaaaatt cctcgctcgg cgagatgatc ggcaacctgg 300 
ccgggttggg cgtttcggtt cccggtggat atgcgaccac tgccgaagca ttcaaggact 
tcatcgcgca caacgatctg tcaaagcgca ttttcgacaa gctggagacg ctggacgttg 
aagacgtcac cgcgctcacg gtcgccggca aggagatccg cggctgggtg atcgacgccc 

cgctgcagcc ggagctggac cgcgacatcc gcagcgccta cgaaaaactc 'tgcgccgaga 540 

acggcggcgg cgaagtggcc gtggctgtgc gttcgtcggc aaccgccgaa gacctgcccg 600 

atgcctcgtt cgccggccag caggaaacct tcctcaatgt gaccggcgcc gacgacgtgg 660 

tgcacaaggt caaggaagta ttcgccagcc tctacaacga ccgcgcgatt gcctaccgcg 720 

tgcaccacgg cttcaagcac gaagatgtgt tcctgtcggc cggcgtgcag ttgatggtgc 780 

gctccggcgt gggttcgtcc ggcgtgttgt tcaccctgga caccgagtcc ggcttccgcg 840 
acgtggtgtt cgtcacctcc agcttcggcc tgggcgaaat ggtcgtgcaa "ggcgcggtca 



360 
420 
480 



900 



atccggacga gttctacgtc tacaagccca cgctcactgc gggcaagccg gcaatcctgc 960 

gccgctcgct cggcagcaag gcaatccgca tggtgtattc ggatgtgccc. ggtgaacgcg 1020 

tgcgcatcga agacacgccg gtggagttgc gcaacacttt ctcgatcagc gacgaagatg 1080 

tgcaggagct ctccaagcag gcgctggtga tcgaaaagca ttacggccgc ' ccgatggata 1140 

tcgagtgggc caaggacggc gtgagcggca agctgttcat cgtgcaggcg cgcccggaga 1200 

cggtgaagtc gcgcagccat gccacccaga tcgagcgttt ctcgctggaa gccaaggacg 1260 

ccaagatcct ggtcgaaggc cgtgcggttg gcgccaagat cggcagcggc gtggcacgcg 1320 

tggtgcgctc gctggaagac atgaatcgcg tgcaggccgg cgacgtgctg attgccgaca 1380 

tgaccgaccc cgattgggag ccggtgatga agcgtgcctc ggccatcgtc accaaccgcg 1440 

gtggccgcac ctgccacgcg gcgatcatcg cgcgcgaact gggcgtgccg gcggtggtgg 1500 

gttcgggcaa tgcgaccgac gtcatcagcg acggccagga agtcaccgtg agctgcgccg 1560 

agggcgacac cggcttcatc tatgaaggct tgctgccgtt cgagcgcacc accaccgacc 1620 

tgggcaacat gccgcctgcc' ccgctcaaga tcatgatgaa cgtggccaac ccggagcgcg 1680 

cattcgactt cggccagctg cccaacgccg gtatcggctt ggcgcgtctg gagatgatca 1740 
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tcgccgcgca catcggcatc catcccaacg cactgctgga atacgacaag caggacgccg 1800 

acgtccgcaa gaagatcgac gccaagattg ccggctacgg cgacccggtg agcttctaca 1860 

tcaaccgcct ggccgaaggc atcgcgaccc tgaccgcgtc ggtggcgccg aacacggtga 1920 

tcgtgcggtt gtcggacttc aagtccaacg aatacgccaa cctgatcggt ggctcgcgtt 1980 

acgagccgca cgaagagaac ccgatgatcg gcttccgcgg cgccagccgt tatgtcgatc 2040 

cgtccttcac caaggcgttc tcgctggagt gcaaggcggt gttgaaggtg cgcaacgaga 2100 

tgggcctgga caacctctgg gtcatgattc cgttcgtgcg cacgctggag gaaggccgca 2160 

aggtgatcga ggtgttggag cagaacgggc tcaaacaagg cgagaacggg ctgaagatca 2220 

tcatgatgtg cgagctgccg tccaatgcgc tgctggccga tgagttcctg gagatcttcg 2280 

acggcttctc gatcggctcc aacgacctga cccagctcac cctgggcctg gaccgcgatt 2340 

cctcgatcgt ggcgcacctg ttcgacgagc ggaacccggc ggtgaaaaag ctgctgtcga 2400 

tggcgatcaa gtcggcgcgg gccaagggca agtacgtggg catctgcggc caggggccgt 2460 

cggatcaccc ggaactggcc gagtggttga tgcaggaagg catcgagtcg gtgtcgctga 2520 

atcctgacac cgtggtcgat acctggctgc gcctggccaa gctcaagagc gagggctgat 2580 

gggaatggtg ggtggagtgt tggcggcggc tgcgggagcg gccgccgca 2629 

<210> 2 

<211> 792 

<212> PRT 
<213> 

<400> 2 

Leu Asn Glu Asn He Leu Trp Leu His Glu Leu Arg Leu Val Asp Leu 
1 5 , 10 15 

Ala Arg Val Gly Gly Lys Asn Ser Ser Leu Gly Glu Met He Gly Asn 
20 25 30 

Leu Ala Gly Leu Gly Val Ser Val Pro Gly Gly Tyr Ala Thr Thr Ala 
35 40 45 

Glu Ala Phe Lys Asp Phe He Ala His Asn Asp Leu Ser Lys Arg He 
50 55 60 

Phe Asp Lys Leu Glu Thr Leu Asp Val Glu Asp Val Thr Ala Leu Thr 
65 * 70 75 80 

Val Ala Gly Lys Glu He Arg Gly Trp Val He Asp Ala Pro Leu Gin 
85 90 95 

Pro Glu Leu Asp Arg Asp He Arg Ser Ala Tyr Glu Lys Leu Cys Ala 
100 105 110 

Glu Asn Gly Gly Gly Glu Val Ala Val Ala Val Arg Ser Ser Ala Thr 
115 120 125 

Ala Glu Asp Leu Pro Asp Ala Ser Phe Ala Gly Gin Gin Glu Thr Phe 
130 135 140 
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Leu Asn Val Thr Gly Ala Asp Asp Val Val His Lys Val Lys Glu Val 
145 150 155 160 



Phe Ala Ser Leu Tyr Asn Asp Arg Ala He Ala Tyr Arg Val His His 
165 170 175 



Gly Phe Lys His Glu Asp Val Phe Leu Ser Ala Gly Val Gin Leu Met 
180 185 190 



Val Arg Ser Gly Val Gly Ser Ser Gly Val Leu Phe Thr Leu Asp Thr 
195 200 205 



Glu Ser Gly Phe Arg Asp Val Val Phe Val Thr Ser Ser Phe Gly Leu 
210 215 220 



Gly Glu Met Val Val Gin Gly Ala Val Asn Pro Asp Glu Phe Tyr Val 
225 230 235 240 



Tyr Lys Pro Thr Leu Thr Ala Gly Lys Pro Ala He Leu Arg Arg Ser 
245 250 255 



Leu Gly Ser Lys Ala He Arg Met Val Tyr Ser Asp Val Pro Gly Glu 
260 265 270 



"Arg Val Arg He Glu Asp Thr Pro Val Glu Le.u Arg Asn Thr Phe Ser 
275 280 285 



He Ser Asp Glu Asp Val Gin Glu Leu Ser Lys Gin Ala Leu Val He 
290 295 300 



Glu Lys His Tyr Gly Arg Pro Met Asp He Glu Trp Ala Lys Asp Gly 
305 310 315 320 



Val Ser Gly Lys Leu Phe He Val Gin Ala Arg Pro Glu Thr Val Lys 
325 330 335 



Ser Arg Ser His Ala Thr Gin He Glu Arg Phe Ser Leu Glu Ala Lys 
340 345 350 



Asp Ala Lys He -Leu Val Glu Gly Arg Ala Val Gly Ala Lys He Gly 
355 360 365 



Ser Gly Val Ala Arg Val Val Arg Ser Leu Glu Asp Met Asn Arg Val 
370 375 380 



Gin Ala Gly Asp Val Leu He Ala Asp Met Thr Asp Pro Asp Trp Glu 
385 390 395 400 



Pro Val Met Lys Arg Ala Ser Ala He Val Thr Asn Arg Gly. Gly Arg 
405 410 415 



Thr Cys His Ala Ala He He Ala Arg Glu Leu Gly Val Pro Ala Val 
420 425 430 



Val Gly Ser Gly Asn Ala Thr Asp Val He Ser Asp Gly Gin Glu Val 
435 440 445 
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Thr Val Ser Cys Ala Glu Gly Asp Thr Gly Phe He Tyr Glu Gly Leu 
450 455 460 * 



Leu Pro Phe Glu Arg Thr Thr Thr Asp Leu Gly Asn Met Pro Pro Ala 
465 470 475 480 



Pro Leu Lys He Met Met Asn Val Ala Asn Pro Glu Arg Ala Phe Asp 
485 490 495 



Phe Gly Gin Leu Pro Asn Ala Gly He Gly Leu Ala Arg Leu Glu Met 
500 505 510 



He He Ala Ala His He Gly He His Pro Asn Ala Leu Leu Glu ,Tyr 
515 520 525 



Asp Lys Gin Asp Ala Asp Val Arg Lys Lys He Asp Ala Lys He Ala 
530 535 540 



Gly Tyr Gly Asp Pro Val Ser Phe Tyr He Asn Arg Leu Ala Glu Gly 
545 550 555 560 

He Ala Thr Leu Thr Ala Ser Val Ala Pro Asn Thr Val He Val Arg 
565 570 575 

Leu Ser Asp Phe Lys Ser Asn Glu Tyr Ala Asn Leu He Gly Gly Ser 
580 585 590 

Arg Tyr Glu Pro His Glu Glu Asn Pro Met He Gly Phe Arg Gly Ala 
595 600 605 



Ser Arg Tyr Val Asp Pro Ser Phe Thr Lys Ala Phe Ser Leu Glu Cys 
610 615 620 

Lys Ala Val Leu Lys Val Arg Asn Glu Met Gly Leu Asp Asn Leu Trp 
625 630 635 640 



Val Met He Pro Phe Val Arg Thr Leu Glu Glu Gly Arg Lys Val He 
645 650 655 



Glu Val Leu Glu Gin Asn Gly Leu Lys Gin Gly Glu Asn Gly Leu Lys 
660 665 670 



He He Met Met Cys Glu Leu Pro Ser Asn Ala Leu Leu Ala Asp Glu 
675 680 685 



Phe Leu Glu He Phe Asp Gly Phe Ser He Gly Ser Asn Asp Leu Thr 
690 695 700 



Gin Leu Thr Leu Gly Leu Asp Arg Asp Ser Ser He Val Ala His Leu 
705 710 715 720 

Phe Asp Glu Arg Asn Pro Ala Val Lys Lys Leu Leu ^er Met Ala He 
725 730 . 735 



Lys Ser Ala Arg Ala Lys Gly Lys Tyr Val Gly He Cys Gly Gin Gly 
740 745 750 
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Pro Ser Asp His Pro Glu Leu Ala Glu Trp Leu Met Gin Glu Gly He 
755 760 765 



Glu Ser Val Ser Leu Asn Pro Asp Thr Val Val Asp Thr Trp Leu Arg 
770 775 780 



Leu Ala Lys Leu Lys Ser Glu Gly 
785 790 
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